CRITICAL PROMCY: SEMS ) SYSTEM: MECHANILAL #0M SUBSTSI|H
- —— ASS'Y NoWIHTTRTURE: munn MA . assty peH: BIVAOJISGS SMET |- ]
e e e T T e e — ]
FMEA FMEA NAME, OtY_ & FAITURE MODE FATLURE EFFECT HDUR / FUNC. RATIOHALF FOR ACCEPTANCE
REF . REV. oravlng aér. AND ON 21m
DESIGNAYION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4030 2 OPTICAL MODE : THE POSITION DESIGN FEATURES
POSITION HO OUTPUT, INFORMATION TO ] = ~scecccenceean.
ENCODER COMPUTER 1%
arY-5 PN CAUSE(S): UNRELIABLE AND THE JOINT AND URIST ROLL OPTICAL POSITION ENCODERS ARE MAJOR
51140¢680-3 (1) FAILURE NOY BOUGHT-OUT-PARTS WHICH ARE SUPPLIED BY BE] MOTION SYSTEMS AND
AND OTY-% OF EEE REPRESENTATIVE MEET DR ENCEED THE REQCUIREMENTS OF SPECIFICATIONS SPAR-SG.466
P/ PARTS. OF JOINT AND SPAR-SG.421, RESPECTIVELY.
S11500231-3 (2) LOSS OF POSITION, AUTO
LED. MODE WILL BE . ALL EEE PARYS ARE PROCURED TO MILITARY SPECIFICATIONS OR
{3) LOSS OF INOPERATIVE, EQUIVALENRY, THE CIRCUITS EMBODY THE USE OF NHBS30D.4¢3A)
5v. OR 10V, CONSISTENCY SOLDERING, MIB5Y0 LEVEL B 1C'S 2-SEDED PRINTED CIRCUIT
SUPPLY. CHECK WiILL B0ARDS lllhl NO PLATED-THU HOLES (2 WIRES USED WHERE
{4) FAILURE INITIATE AUTO NECESSARY) AND ALL LAP SOLDER JOINTS. THE ENI FILTER 1S
OF OPTICAL BRAKES . PURCHASED T0 AN SCD (905-15181), WHICH INCORPORATES
REFLECTIVE Ik AUYO RESCREENING INCLUDING THERMAL SFIUCK BURN- IR, AND
SURFACE. :l[m u"éllﬁli HERMITECITY TESTING, AS MELL AS I‘Rl" OF ALL UNITS.
op
ml'm 10 ALL THE LED 1S A CUSTOM DEVICE MANUFACTURED BY MA/COMLASER DODE

JOINTS. EHCODER
CHECK. DIRECT,
BACKUP AND
SINGLE WODES
OPERATIVE. LOSS
OF LINPING
OURING END
EFFECTOR
CAPTURE ..

WORST CASE

acascasssn

UMENPECTED
MOTION,
TMCORRECT
POSITION DATA.
AUTO BRAKES.

REODUNDANT PATHS
REMAINING

AUTOBRAKES

LABORATORIES TO A BE] SCD (905-17137). THIS DEVICE IS SCREENED
AND QUALEFIED TO A JANTXV-EOUIVALENT LEVEL SPECIFICATION, THEN
RESCREENDED AGAIM TO INSURE THAT INFANT FAILURES ARE REMOVED,
THE LED IS OPERATED AY A VEAY LOW AVERAGE CURRENT LEVEL SO
LEITLE HEAY GEMERATED. THIS MIMIMIZES DEGRADATION OF THE LIGHT
OUTPUT WETH TIME, THIS TYPE OF DEVICE HWAS DEEN CHARACTERIZED
WLTH RESPECY 1O RADIATION, AND THE EXPECTED DEGRADATION IS
VERY NORMAL (2-5X FOR 7 YEARS 1M GEOSTNCHRONOUS CRBIT).

THE LED IS ASSEMBLED INTO AN OPTIC BLOCK WHICH PRCVIDES GOOD
THERMAL CONDUCTIVITY AND SIGNIFTCANT RADIATION SHIELDING.

CONNECTOR USED ARE TO GSFC SPECIFICATION S.3%1.P.4/9.
CONTACTS USED ARE TO GSF SPEC.S.311.P.4/9,

CRIMPING IS CONTROLLED YO SPAR PPS 9:17 WHICH EMSODIES
HSC-SPEC-0-1TA.

ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECTED
FROM ESTABLISHED RELEASILITY (ER) YYPES. LIFE EXPECTANCY IS -
INCREASED BY ENSURING THAT ALL ALLOWASLE STRESS LEVELS ARE
DERATED IN ACCORDANCE M1TH SPAR-RMS-PA.003. ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJSECTED 10
RADIOGRAPHIC INSPECTION.

DISCRETE SEMICONDUCTOR DEVICES SPECIFIED 710 AT LEAST THE 71X
LEVEL OF MIL-S-19500. ALL DEVICES ARE SUBJECTED 10
RE-SCREENING BY AN ITHDEPENDANY TEST HOUSE. SAMPLES OF ALL
PROCURED LOTS/DATE CODES ARE SUBJECTED 10 DESTRUCTIVE PHYSICAL
ANALYSES (DPA) TO VERIFY THE INTEGRITY OF THE MANUFACTURING
PROCESSES, DEVICE STRESS LEVELS ARE, DERATED IN ACCORDANCE
WITH SPAR-RM5-PA.003 AND VEREFIED BY DESICN REVIEM.

COMPARATORS AND OPERATIONAL AMPLIFIERS ARE STANDARD LINEAR
INTEGRATED CIRCUITS WITH MATURE MANUFACTURING TECHNOLOGY,
APPLICATEON COMSTRAINTS ARE IN ACCORDANCE WITH
SPAR-RMS-PA. 003,

THE OPTICAL REFLECTIVE SURFACES ARE OEPOSITED ON AN ANNEALED
SODA LIME GLASS. THE UNDER COATING 1S 200 ANGSTRONS OF CHROME
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CRITICBL ITBHB LIBT

PROJECT: SRMS
Y NOMEACUATORE: WECRARICAC XRR

SISIEH ,HECHINII:M. ARM SUBSYSTEM

SHEET:

—2

FHEA
REF.

FMEA
REV.

HAHE, o1y, &
pravinG aff.
DESIGNATION

FATLURE MODE
AND
CAUSE

FAELURE EFFECT
oM
END [TEN

HOWR / FUNC.
21k
CRITICALITY

SCREENS:

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

4030

2

OPTICAL
pOSITION
ENCODER
a1Y-5 P/N
S1140F580-3
AND OTY-1

P/N
$11400231-3

MODE :
N0 OUTPUT.

CAUSE(S):
(1) FAILURE
OF EEE

PATS,
(2) L05S OF

SUPPLY,

th) FAILURE
OF OPTICAL
REFLECT IVE
SURFACE.

THE POSITION
INFORMATION TO
COMPUTER 1S
UMREL IABLE AND

Hot
REPRESENTATIVE
OF JOINT

CONSISTENCY
CHECK WILL
INITIATE AUTD
BRAXES.

1M AUTO
oy
comino 10

JOINTS. Ell:@El
CHECX, DIRECT,
Al AND

BACKUP

SINGLE MODES
OPERATIVE. LOSS
OFf LINPING

CAPTURE .
WORST CASE

UNEXPECTED
HOTION.
JHCORRECT
POSLTION DATA.
AUTO BRAKES.

AEDUNDART PATHS
REMAINING

AUTOBRAKES
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TO ENSURE ADHESION M1TH 800 ANGSTROMS OF GOLD AS THE

REFLECTIVE SURFACE.
g;EI.EI:IlIC GVERCOAT.

THE SUFACE IS PROTECTED 8Y A 1/2 UAVE
THE PEAK REFLECTIVITY IS GREATER THAN
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEM: .HECH%!IJZII:M ARM_SUBSYSTEM
OHses —

- S S - ASS'Y NOM ASS'Y Pfu:—s SHEEY - 3
FMEA SMEA | NAME, OTY, & | FAILURE MoDE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oravinG REF. AHD oN 2/
OESIGNATION CAUSE END ITEW CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4030 2 OPTICAL MODE : THE POSITION ACCEPTANCE TESTS
POSITION NG OUTPUT. INFORMATION TO | ---ecoceimmcoes
ENCODER COMPUTER IS THE SHOULDER, ELBOM AND WRIST SOINTS ARE SUBJECTED [O THE
ary-5 P/N CAUSE(S): UNRELIABLE AND FOLLOWING ACCEPTANCE ENVIROKMENTAL TESTING.
5114074803 (1) FATLURE ot
AND OTY-1 OF EEE REPRESERTATIVE O VIBRATION: LEVEL AMD DURATION - REFERENCE TABLES 9, 10 AND
PN PARTS. Of JOINT ",
511400231-3 (2) LOSS Of POSITION. AUTD
LED. MOOE WILL BE O THERNAL:  +70 DEGREES C 70 -23 DEGREES C (2 CYCLES)
(3) LOSY OF IHOPERATIVE. 1 X 108§ ToRR.
Sv. OR 10V, CONSISTENCY
SUPPLY, CHECK WILL THE JOINTS ARE INTEGRATED INTO THE RMS SYSTEM (PER 1532
(&) FAILURE IRITIATE AUTO WHICH IS FURTHER TESTED Ti (IP51B RAS STRONGBACK AND 1P552
OF OPTICAL BRAKES, FLAT FLOOR}. THESE TESTS VERIFIES THE ABSENCE OF THE FATLURE
REFLECT IVE IN AUTO MODE.,
SURFACE. ARM WILL
S10P, O RATE QUALTFICATEON TESTS
comhd TOALL | seec--eceeacieooeo.
JOINTS. ENCODEA THE SHOULDER AND WRIST JOINTS WERE SUBJECTED TO THE LISTED
CHECK. DIRECT, BELOV ENVIRONMENTS. THE ELBOM JOINTS WAS NOT EXPOSED THE
BACKUP AND QUALSFICATION ENVIRONMENTS WAS CERTIFIED BY SIMIMARITY 10 THE
STHGLE MODES SHOULDER JOINT.
OPERATIVE, LOSY -
Sﬁaiéﬂ’éﬁﬁ O VIBRATION: LEVEL AND DURATION REFERENCE TABLES 9 AND 10
EFFECIOR 0 SHOCK: 206711 MS - 3 ANES ( 6 DIRECTIONS)
: O THEAMAL VACUUM: +81 DECREES C 1O -36 DEGREES C (6 CYCLES)
VORST CASE 1 X 10°%6 TORR. .
UNEXPECTED O EWC: MIL-STD-461 AS MODIFIED BY SL-E-0002 (TESTS CEO1,
woTION. CE0Y, TS, CS02, €506, REOZ (N/B).
POSITION DATA, O HUMIDITY: OMLY SHOULDER JOINT WAS TESTED, 95X RM
AUTO SRAKES. (65 DEGREES C MAINTAINED FOR & HRS.) (65 DEGREES
C T0 30 DEGREES C 1k 16 HRS) 10 CYCLES 240 RRS.
AEDUNDANY PATHS
REMAINING O LOAD TeST: SouLoen JOINT STRUCTURAL LOAD TEST REFERENCE
AUTOBRAKES )
NOTE:
ELOOW JOINT (S/N 302 AHD UP) INCORPORATES NON-WELDED
TRANSITIONS WHICK WAS LOAD TESTED 10 10AD IN REFERENCE TABLE
FLIGNT CHECKOU?
, PDRS OPS CHECKLIST (ALL VEWICLES) JSC 156987
PREPARED BY: HFuG SUPERCEDING DATE: 06 0CT 87 APPROVED BY: DATE: 26 JUL 91 CTL REV: 2
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CRITICAL ITEMB LIST PROJECT: SAMS SYSTEM: MECHANICAL ARM SUBSYSTEM
= ——————— ASS'Y NOMENCERTURET RECHANTCAL TN~ jts'y b/ STIZONVSB8 — o swir: 4

4
FMEA FMEA HAME, QTY, & FATLURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. oraving nér. AND ON 2
OESIGNATEON CAUSE END LTEM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
4030 2 OPTICAL HODE : THE POSTEION OAZINSPECTIONS
POSITTON NG QUIPUT, INFORMATFON TO
ENCODER COMPUTER IS
orY-5 P/N CAUSE(S): UNRELIABLE AND URITS ARE MAJOR BOUGHT OUT PARTS, MANUFACTURED, ASSEMALED AND
$1140r580-3 {1 FAILURE NO1 TESTED 1O SPAR DRAMINGS AND SPECEFICATIONS UNDER DOCLMENTED
AND 01Y-1 OF EEE REPRESENTATIVE QUALITY COMTROLS, THESE CONTROLS ARE ENERCISED FHROUGHOUT
P/N PARTS, DE JOINT DESIGN PROCUREMENT, PLANNING, PROCESSING, FAGRICATION
SHA0¢51-3 (2) LOSS OF +OSITION, AUYO ASSEMBLY QUALTFICATION AND ALCEPTANCE TESTING. MANDATORY
LED. MODE WILL BE INSPECTION POINTS ARE EMPLOYED AS APPROPRIATE AT VARIDUS
(33 LosS OF INDPERATTVE. LEVELS OF ASSEMBLY AND TEST. SPAR/GOVERNMEMT SOURCE INSPECTION
SV, OR 10V, CONS | STENCY 1S ENVOKED ON THE SUPPLTER.
SUPPLY, CHECK MILL
(4) FAILURE INITIATE AUTO £EE PARTS INSPECTION TS PERFORMED AS REQUIRED BY
OF DPTICAL SRAKES. SPAR-RMS-PA.003, EACH EEE PART IS QUALIFIED AT THE PART LEVEL
REFLECTIVE IN AUTO 10 THE REOUIREMENTS DF THE APPLICABLE SPECIFICATION. ALL EEE
SURFACE. ARM WILL PARTS ARE 100X SCREEHED AND BURNED N, AS A MINIMUM, AS
STOP, O RATE REQUIRED BY SPAR-AMS-PA.003, BY THE SUPPLIER. ADDITIOWALLY,
comhnd 10 ALL EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
JOINTS. ENCODER AEQUIREMENTS, BY AN INDEPEMDENT SPAR APPROVED TESTING
CHECK. DIRECT, FACILITY. OPA IS PERFORMED AS REQUIRED BY PA,003 OH A RANDOMLY
BACKUP AND SELECTED 5X OF PARTS, MAXIMUM 5 PIECES, MINIMUM 3 PIECES FOR
SINGLE MODES EACH LOT WUMBER/DATE CODE OF PARTS RECE!vED. .
OPERATIVE. LOSS
OF LINPING WIRE IS PROCURED TO SPECIFICATLON NIL-W-22759 OR MIL-W-81381
';"#é'é? o:“ AND INSPECTED AND TESTED TO MASA JSCMBOBO STAMDARD NUMBER 95A.
APTURE . RECEIVING INSPECTION VERIFIES THAY ALL PARTS RECEIVED ARE AS
1DENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSITAL
VORST CASE DAMAGE HAS OCCURRED TO PARTS DURING SHIPMENT, THAT THE
RECEIVING DOCUNENTS PROVIDE ADEQUATE TRACEABILITY INFORMATION
UNERPECTED AND SCREENING DATA CLEARLY IDENTIFIES ACCEPTABLE PARIS.
INCORRECY PANTS ARE INSPECTED THROUGHOUT WAMUFACTURE AND ASSEMBLY AS
POSTTION DATA. APPAOPRIATE TO THE MANUFACTURING STAGE COMPLETED. THESE
AUTO BRAKES. INSPECTSONS INCLUDE,
REDUNDANT PATHS PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGED
REMAINING OR LIFTING CIRCINT PADS, CLEAMLIMESS ETC.
UTOBRAKES Egmgm MOUNTING INSPECTION fOR CORRECT SOLOERING, WIRE

STRAPPING, ETC. DPERATORS AND INSPECTORS ARE TRAZNED
Anp certirieo 10 wh
BY JSC 0BSO00A.

COMFORMAL COATING ENSPECTEON FOR ADEQUATE PROCESSING IS
PERFORNED USING ULTRAVIOLET LIGHY TECHNIQUES,.

P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEMT OF BOARDS, PROPER COMNECTOR COMTACT
MATING, VIRE ROUTING, STRAPPING OF WIRES ETC.,

PRE-CLOSURE 1WSPECTION, WORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT AEP. - MANDATORY INSPECTION POINT)

PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AM AUDIT OF
LOVER TEER TMSPECTION COMPLETION, AS BUILY CONF IGURAT [ON
VERIFICATION TO AS DESIGN ETC., {MANDATORY IWSPECTION POINT),
A TEST READINESS REVIEW {TRR) WHICH JNCLUDES VERIFECATION OF

PREPARED 8Y: MENG SUPERCEDING DATE: 08 OCt 87 APPROVED BY: OATE: 26 JuL 91 ClL REV: 2
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CRITICAL ITEMB LIBT

PROJICT: SAMS SYSTFM: MECHANICAL ARM SUBSYSTEM
SITEDTSES

bbbt R ASS 'Y HOMERTUATONE: RECHANTCAU XER———————  ass'v p/N: SHFET: S
EMEA FHEA | WAME, QIv, & FAILURE MOOE FAILURE EFFECY HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. orawlng efe. AND oN 27
DESIGHATION CAUSE END 1TEN CRITICALITY SCREEMS: A-PASS, B-PASS, C-PASS
4030 2 oPTICAL MOOE : THE POSITEON TEST PERSONHEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
POSITIOM HO OUTPUT. INFORMATION TO VALIDATION STATUS AND HARDUARE COMFIGURATION IS CONVENED BY
ENCODER COMPUTER IS QUALLTY ASSURANCE LN CONJUNCTION MITH ENGINEERING
ory-5S P/N CAUSE(S): UNREL IABLE AND RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS ABPLICABLE,
S11407680-3 (1) FATLURE NOT AND THE GOVENNENT REPRESENTATIVE, PRIOR TO THE START OF ANY
AND OTY-1 OF EE REPRESENTATIVE FORMAL TESTING (ACCEPTANCE OR OUALIFICATION).
PN PARTS, OF JOINT
511400231-3 (2) LOSS OF POSITION, AUTO ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION
' LED. MODE WILl BE AND THERMAL-VAC TESTENG, {SPAR/GOVERNMENT REP. - WANDATORY
(3) LosS OF IHOPERATIVE. INSPECTEON POINT)
Sv, OR 10V. CONSISTENCY
SUPPLY, CHECX WILL INTEGRATION OF UNIT T0 JOINT SRU . INSPECTIONS INCtUDE
(4) FAILURE INITIATE AUTO GROUNDING CHECKS, CONNECTORS FOR BENT OR PUSHBACK
OF OPTICAL SRAXES, CONTACTS, VISUAL, CLEANLINESS, INTERCOKNECT WIRING AND
REFLECTIVE IN AUTO POMER UP TEST 1O THE APPROPRIATE JOINT INSPECTION TEST
SURFACE. ARK VILL PROCEDURE (1TP) ETC.
smr 0 RATE
oMmAND TO ALL VIRE WARNESSES ARE [NSPECTED DURING ASSEMALY PROCESSES 10
.mms. ENCODER SPAR-11P,251 AS nzuumn BY SPECIFICATION SPAR.SG 420,
CHECK. DIRECT, INSPECTIONS INCLUDE LEAKAGE RESISTANCE, WIRE
BACKUP AND ROUTING, STRAIN anlzr uc:un inn TIEDOWN ETC.
SINGLE MODES
OPERATIVE. LOSS JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AM
OF LIMPING AUDIT OF LOWER TIER [NSPECTION COMPLETION, AS BUILT
E‘;"}éE%ﬁ"” COMFIGURATION VERIFICATION T0 AS DESIGH EfC.
CAPIURE. JOINT LEVEL ACCEPTANCE TESIING (ATP) INCLUDES AMBINET,
VIBRATION AND THERMAL-VAC TESTING.
WORST CASE CSPAR/GOVERNMENT REP. R EANDATONS " INSPECT 10N POINT).
UNEXPECTED SAMS SYSTEMS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
HOTION.. SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPNENT TG FORM THE SRNS.
INCORRECT usrzcuous ARE PERFORMED AT EACH PHASE OF TWTEGRATION WHICH
POSITION DATA. INCLUDES GROUNDING CHECKS, THRU VIRING CHECKS, VIRING ROUTING,
AUTO BRAKES. menm:e CONNECTORS FOR HEMT OR PUSH BACK COWFACTS ETC.
REOUNDAMT PATHS SRNS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENT
REMAINIHG :g:;?l;ﬂllti TESE. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
AUTORRAKES
PREPARED Y2 NFUG SUPERCEDING DATEr 04 OCT 87 APPROVED BY: DATE: 26 Jut 91 CIL REV: 2
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CRITICAL ITEMB LIST PROJECT: inns SYSTEN: Egcum":u ARM SUBSYSTEN
FMEA SHEA | WAME, oy, & | FAILURE moOE FAILURE EFFECT HOMR / FUNC. RATIONA ACCEPTANCE
REF. aev. | orawine afr. AND oN 2/ ATIOHALE FOR
DESIGHAT IOM CAUSE END ITEM CRITICALTTY SCREENS: A-PASS, B-PASS, C-PASS
4030 2 OPTICAL WODE 1 THE POSITION FAILURE HISTORY
POSITION HO CUTPUT. INFORMATION TO |  --eseocoaticts
ENCODER COMPUTER IS
Q1Y-5 P/N CAUSE(S): UNREL IABLE AND THE FOLLOVING FAILURE ANALYSIS MEPORT(S) ANE RELEVANT:
511407680-3 (1) FAILURE NOT
AND QTY-1 OF EEE REPRESENTATIVE
PN PARTS. OF JOINT
$11400231-3 {2) LOSS OF POSITION. AUTO FAR 2073:
LED. MOOE WILL BE s/N 203 JN 79
;1) L0SS OF INOPERATIVE,
V. OR 10V, CONSISTENCY DESCRIPTION
SUPPLY. CHECK WILL | =eeme-oeeas
(&) FATLURE INITEATE AUTO WO OUT/PUT AFTER VIS, TEST, FOUND BROKEN WIRE AND GENERAL POOR
OF OPTICAL BRAXES. WORKMANSHIP
REFLECTIVE I AUTO
SURFACE, ARM WILL CORRECTIVE ACTION
STOP, OMATE |  cwemeeememee=ese-
comthnp 10 ALL AEVORKED SROKEM WIRE. [NSPECTED ALL OUAL UNITS (INCLUDING
JOINTS. ENCODER CSA'S.)
CHECK. DIRECT,
SACKUP AND FAR 2103:
SINGLE MODES g/ 203 FEB 8O
OPERATIVE. L0SS
OF LINPING DESCRIPTION
DURING EWD |  e-=veemee-
EFFECTOR QUTPUT OID NOT CHANGE DUE 70 CRACKED SOLDER JOINTS DUE TO QUAL
CAPTURE. VISRATION. REFER 10 FAR 2073
VORST CASE CORRECT IVE ACTION
guognltas'et:o NOME REQUIRED, UNIT QUAL TEST ACCEPTABLE.
INCORRECT FAR 2303:
POSITION DATA. s/M 301 SEP Bt
AUTO BRAKES.
DESCRIPTION
REDUNDANT PATHS |  -c--eeeee.
RENAINING INPUT CURRENT TOO HIGH, CAUSE UNKNOWN
AUTOBRAXES CORRECTIVE ACTION
P8 SCAAPPED AND REPLACED
FAR 2356:
S/N 316 APR B3
DESCRIPYION
SERTAL DATA FAILED, CLK SIGHAL SHORTED, POOR WORKMANSHIP.
CORRECTIVE ACTION
REPAIRED DAMAGED 1MSULATION.
FAR 2383:
S/N 215 MAY 85
DESCRIPTION
PREPARED BY: HEVG SUPERCEDING DATE: 06 OC1 87 APPROVED BY: DATE: 24_JuL 91 CIL REV: 2
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CRITICAL ITEMS LIST

PFPOJECT: SAMS

SYSTEM:- MECHANICAL ARM SUBSYSTEM
STRONSSs

— i s T S S e i W e O e ASS'Y NOMERCLATORET WECUARJCAL KWW AsS'Y p/u: SHEET: 7
FHEA FMEA NAME, aTY, & FAILURE MODE FAILURE ERFECY HOWR 7 FUNC. RATIONALE FOR ACCEPTANCE
RES . REV. sasvlng aér, AND oN 2/
DESIGKATION CAUSE END I1EW CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
4030 2 OPTICAL HODE : THE POSITION +S¥ RAIL CURRENT 10O HIGH. SHRINK TUBING CUT AFTER ASSEMBLY,
POSITEON NO CUTPUT, INFORMAT ION TO POOR WORKMANSHEP.
ENCODER COMPUTER S
QY-S P/N CAUSE(S): UNRELLABLE AND CORRECTIVE ACTION
51140F680-3 (1) FAILURE HOl ceeeresennimee- .
AND OT¥-1 OF EEE REPRESENTATIVE SOLDER TERMINAL SHORTENED, UNTT REPAIRED.
PN PARTS, OF JOINT
511400231-3 ¢2) LOSS OF POSITION, AUTO
LED. wo o JlLy BE
(3) 108§ OF . RATIVE.
Sv. OR 10V, CONSISTENCY
SUPPLY. CHECK MILL
€4) FAILURE INITIATE AUTO
OF OPTICAL SRAKES.
REFLECTIVE IN AUTO
SURFACE. ;I'tgp “"ﬁlm:
cosmhnD 7O ALL

JOINTS. ENCODER
CHECK. DIRECT,
BACKUP AND
SINGLE MODES
OPERATIVE, LOSS
OF LINPING
DURING END
EFFECTOR
CAPTURE.

WORST CASE

UNEXPECTED
HOTION,
IRCORRECT
POS1TION DATA.
AUTO BRAKES.

REDUNDANT PATHS
NEMAIMING

AUTOBRAKES

PREPARED BY:

MEUG
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CRITICAL ITEMS LIBT PROJECT: SRMS srstin- ummucai ARM SUBSYSTEM
- - ASS'Y NOM T ASSIY
FHEA FHEA NAME, O1Y, L FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. aev. | oraving air. AND oN 1%
DESIGNATION CAUSE END ITEM CRITICALITY SCAEENS: A-PASS, 8-PASS, C-PASS
4030 2 OPTICAL MODE 1 THE POSITION OPERATIONAL EFFECTS
POSITION HO OUTPUT. INFORMATION 10 | = --ceceeccaaananaiil
ENCODER COMPUTER 18 JOINT RUMANAY. AUTOBRAKES. CAWNOT USE COMPUTER SUPPORTED
o1Y-5 P/N CAUSE(S): UNRELEABLE AND MODES, DIRECT DAIVE AND BACKUP AVAILABLE. ASM WELL NOT SToP
smorm -3 (1) FAILURE NOT AUTOMATICALLY IF AN UNDETECIED FAILURE OF THE AUTO BRAKES
AND OT¥-1 OF EEE REPRESENTAT IVE SYSTEN HAS PREVIOUSLY OCCURRED.BRAKES CAM BE APPLIED
PN PARTS. OF JOINTY MARUALLY.
511400231-3 (2) L0sS OF POSITION. AUTO
LED. MODE WELL BE CREW ACTION
3) LOSS Of INOPERATIVE., | = ----=------
V. OR 10V, COMSISTENCY
SUPPLY. CHECK WILL APPLY SRAKES. USE DIRECT DRIVE.
(42 FAILURE INITIATE AUTO
OF OPTICAL BRAKES,
NEFLECTIVE AUTO
SURFACE. ARN WILL CAEV TRAINING
STOP, ORATE |  ~e-cccenccnes
cominp 10 ALL
JOINTS. ENCODER THE CREV WILL BE TRAINED TO ALVAYS OBSERVE WHETHER THE ARM
C=EEI.KIP ﬂ;ﬂ:l 1S RESPONDING PROPERLY TO COMMANDS. 1F IT LSH'T, APPLY BRAKES.
SINGLE MODES MISSION CONSTRAINT
g!ﬂ.ll\lﬁ. oSS | = -eeecesesecenenees
DURING END OPERATE UNDER vnnln RATES WITHIN 10 FT OF STRUCTURE.
EFFECTOR THE OPERATOR MUST BE ABLE 1O DETECT THAT THE ARM/PAYLOAD [S
CAPTURE. RESPONDING nwnu 10 COMMANDS VIA MINDOW AND/OR CCIV
VIEWS DURING ALL ARM OPERATIONS.
HORST CASE
UNENPECTED
MOTION. OMRSD OF FLINE
|m:om|:r -------------
POSITION DATA. DRIVE EACH JOINT N COMPUTER SUPPORTED MODE AND VERLFY
AUTO BRAKES. EMCODER MOVENENT.
REDUNDANT PATHS
REMAINGNG OMASD ONLINE INSTALLATIONM
AUTOBRAKES NOWE
CMRSD ONLINE TURNAROUND
VERIFY JOINT BIASES.
!
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